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Abstract

Among the family farms in Western Germany, region-
al differences in farm-development strategies can be
observed. The land market has been identified in the
literature as crucial for farm growth. In various stu-
dies, developments are driven by assumptions about
the effects of scale and the initial heterogeneity of
farms. In contrast, the present paper focuses on the
potential role of opportunistic and future behaviour
for the development of different farm strategies. In
order to demonstrate the potentially crucial role of
strategic behaviour, we introduce a thought experi-
ment and focus on the theoretical case of identical
farms. In the light of ideas from theories about oligo-
polistic markets, two central problems of decision-
making are identified: the coordination problem of
farm exits and the problem of strategic choices made
by the remaining farms. This paper supplements
explanations that argue on the basis of farms’ hetero-
geneity in that it offers an approach to the question of
why farms might not overcome their short-term con-
straints in order to realise strategic advantages in
competition.
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Zusammenfassung

Regionale Unterschiede in den Betriebsentwicklungs-
strategien der landwirtschaftlichen Familienbetriebe
der westlichen Bundeslinder Deutschlands sind be-
obachtbar. Der Bodenmarkt wurde in der Literatur
als zentraler Faktor fiir das Wachstum landwirtschaft-
licher Betriebe identifiziert. Normalerweise wird die
Entwicklung in entsprechenden Studien durch An-
nahmen iiber Skaleneffekte und die anfingliche Hete-

rogenitdt der Betriebe bestimmt. Im Gegensatz dazu
steht im vorliegenden Papier die Rolle zukunftsgerich-
teten und opportunistischen Verhaltens fiir die Ent-
wicklung unterschiedlicher Betriebsstrategien im
Vordergrund. Um die moglicherweise zentrale Rolle
strategischen Verhaltens zu verdeutlichen, wird in
einem Gedankenexperiment der theoretische Grenzfall
identischer Betriebe untersucht. Im Lichte von Ideen
aus Theorien zum oligopolistischen Wettbewerb wer-
den so zwei zentrale Entscheidungsprobleme ausge-
macht: Das Koordinierungsproblem der Betriebsauf-
gabe und das Problem der Strategiewahl der verblei-
benden Betriebe. Der Beitrag ergdnzt die Erkldrun-
gen, die von betrieblicher Heterogenitit ausgehen,
indem ein Erklirungsansatz dafiir angeboten wird,
warum Betriebe nicht ihre kurzfristigen Restriktionen
tiberwinden, um sich so einen strategischen Vorteil im
Wettbewerb zu sichern.

Schliisselworter

Strukturwandel; Bodenmarkt; oligopolistischer Wett-
bewerb, strategische Komplementaritdt; strategische
Substitutivitdt

1 Introduction: Motivation and
Research Question

The western federal states of Germany are characte-
rised by a traditional family-farm structure. Due to
productivity growth on the one hand and declining
prices on the other, full-time farms have to expand
(COCHRANE, 1958). However, due to the linkage of
agricultural production to land, some farms cannot
grow unless other farms shrink or exit (e.g., BALMANN
et al., 2006). In western countries a delay in this struc-
tural change, resulting in manifestly suboptimal farm
sizes, has been frequently detected (BALMANN, 1997,
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BOEHLIE, 1992). Numerous studies attempt to
explain structural change in terms of delayed
growth of single farms. Generally speaking,
the argument in these studies revolves round

Figure 1.

Development of the Mean Share of Farms
by Size Classes in all Farms and by
Initial Structural Situation and Regional
Characteristic Types of Production
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would, for example, gain a competitive ad-
vantage on the land market and crowd out
those farms, which do not overcome the prob-
lem of transaction costs associated with
change. The other problem is why the wil-

1979 1983 1987 1991 1995

'9903 1979 1983 1987 1991 1995 '99'0:

Small farms (2 - 20 ha) — "Medium farms (20 - 50 ha)
— Large farms (> 50 ha)

lingness or ability to change does seem to be
much higher in some regions, and why the
remaining competitive farms do not expand
into regions with delayed structural change.

The differences of mobility in certain farm types
can be illustrated by the development of the share of
small, medium, and large farms in different types of
region as illustrated in figure 1. It shows the mean
development of the groups of small, medium-size, and
large farms between 1979 and 2003 for different types
of district. The rows differentiate the regions by their
farm-size structure in 1979, while the columns divide
districts that are characterised by arable farms from
districts dominated by grassland and milk production.
As can be seen, the main difference in the pattern of
development exists between regions of different farm-
size structure; much less pronounced differences exist
among regions characterized by different types of
production.' Specifically, in regions with initially
large farms we observe a decline in the share of me-
dium-size farms accompanied by relative stability in
the share of small farms in the years under considera-
tion, the so-called phenomenon of the disappearing
middle (WEISS, 1999).

In contrast, in the regions initially characterised
by smaller farms, the share of medium-size farms
grows or remains stable, while the share of small

' We have not presented an alternative differentiation

according to the regions’ general economic situation.
Differences in those cases were even less pronounced
than in differentiation by production type.

Source: own figure based on agricultural census 1979-2003

farms declines. Accordingly, medium-size farms are
characterised by a higher mobility in regions domi-
nated by large farms. Consequently, the developments
do not converge towards identical structures in the
medium term.” Regional differences in the mobility of
farms have been detected in transition probabilities
calculated from micro data, too (HUETTEL and MAR-
GARIAN, 2009). They are an expression of regionally
differing growth strategies. Strategies are understood
as action plans to achieve a particular goal. If rents of
the status quo are connected with the existence of a
farm, the goal might be the stabilisation of the farm in
order to realise future rents (MARGARIAN, in press). In
order to guarantee future stability, one possible strate-
gy could be the maximisation of technical and alloca-
tional efficiency and of competitiveness on relevant
markets. Another possible strategy could be the mini-
misation of opportunity costs in the presence of im-
perfect markets.’

In the long term, only large farms will remain, no matter
what the underlying model is. However, as KEYNES put
it: “In the long run we are all dead” (1923: 80).

Concerning the relation of imperfect markets and a
possible multiplicity of strategies, refer to the concept of
“thin markets” and “thick markets” of MAKOWSKI and
OSTROY (1995).
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For German farms, numerous sociological studies
have identified differing farm-development strategies
(e.g., PATRICK et al., 1983; SINKWITZ, 2001; HERR-
MANN, 1993; HILDENBRAND et al., 1992). In these
studies, the economic background of observed stra-
tegies and possible regional differences are often not
analysed. OHE (1985), in concluding his exploratory
study of farmers’ strategies, puts forward the hypo-
thesis, though, that farm income as motivation to keep
on farming differs regionally. Some economic studies
exist that hint at regional differences in farm-
development strategies. An example is ROEDER et al.
(2006), who discover regionally differing shadow
prices for labour on farms. GOETZ and DEBERTIN
(2001) report regional differences in the decision to
work off-farm, and WEISS (1999) reports regional
differences in the decision to expand. TIETJE (2004)
analyses young farmers’ decisions to continue farming
and reports differences in the attitudes of German and
Austrian farmers. Additionally, these regional differ-
ences represent common knowledge expressed, for
example, in non-scientific articles on farmers’ strate-
gies® or in discussion among experts. Economic caus-
es of regionally differing strategies of farmers have
not so far been analysed in a systematic manner.

In a competitive environment, there are two gen-
eral ways of explaining these regional differences in
farm strategy. The first is the existence of regionally
differing rents of the status quo and the second is an
endogenous development due to specific interactions
among farmers. The idea of regionally differing rents
of the status quo was the motivation for many empiri-
cal investigations of the causes of structural change
conducted at a single-farm level (e.g., WEISS, 1999) or
at an aggregated regional level (e.g., GLAUBEN et al.,
2006). These studies often refer to the farm-household
model. Here, regional differences in the growth of
farms are explained by differing household charac-
teristics and exogenous differences in the social and
economic regional environments. However, the em-
pirically detected impacts of variables like unemploy-
ment are often unexpected or ambiguous. (BREUSTEDT
and GLAUBEN, 2007; GLAUBEN et al., 2006; GOETZ
and DEBERTIN, 2001; MARGARIAN, 2007).

Therefore, since exogenous differences do not
seem to explain fully the observed coordination of
farmers’ strategies, the second approach of endogen-
ous coordination, i.e., of regional interaction of far-
mers, is being followed in the present paper. Regional

4 See for example dlz 2/2007: 147; FAZ 126/2007: 15;
SZ 135/2006: V2/4.

economic interaction among farmers occurs foremost
on the rental market for land. The possible role of the
land market for differing strategies of farmers is going
to be explored in a thought experiment. In section 2, a
short overview is given of studies that explore the
relation between structural change and the land mar-
ket. Section 3 outlines the characteristics of the inte-
racting homogenous farms in the thought experiment
and sketches a very basic model of structural change.
Section 4 extends the model in order to incorporate
strategic interaction on the land market. Section 4.1
describes the coordination problem that results from
the simultaneous decision on exit and growth of
farms. Section 4.2 analyses the decision problem of
potentially stable farms with respect to the desired
degree of growth. Conclusions and an outlook on fu-
ture work are given in section 5.

2 Literature Review:
The Role of the Land Market

The central relevance of the land market for agri-
culture is stressed by BALMANN (1995: 37). He argues
that the availability of labour and capital is practically
unlimited for the small agricultural sector. Due to its
scarcity, land is the limiting factor for agricultural
production. Therefore, as BALMANN explains, a
farm’s size may be expressed in terms of land as long
as one assumes that labour and capital are allocated in
an optimal fashion. On the other hand, this means that
land scarcity determines the optimal allocation of
labour and capital on a farm and therefore the intensi-
ty of production. Accordingly, the link of growth of
agricultural production to the factor land causes a
strong interrelation between farms’ growth strategies.
Given this scenario, conditions on the rental market
for land have received surprisingly little attention in
the literature on structural change in agriculture. Nev-
ertheless, some studies do exist that explain the diffe-
rentiated farm-development strategies of farmers with
reference to the land market.

LEATHERS (1992) states that “if a land price is to
be observed, there must be trade of land; if the aggre-
gate supply is fixed, those trades must occur among
farmers (rather than sales from an input supply indus-
try to farmers); if all farmers were identical, no trade
would occur in equilibrium”. Nevertheless, due to the
macro-economically motivated ongoing structural
change, we do not observe this equilibrium. In the
process of structural change, though, farmers should
be expected to realise that if none of them moved, all
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of them would lose their viability as full-time farms.
Anticipating this danger, some of the identical farms
would prefer to exit or shrink and others to grow.
Homogeneity of farms would not prohibit the devel-
opment but would cause a coordination problem,
which hinders the prediction of a unique equilibrium”.
Assuming heterogeneity, LEATHERS (1992) shows in
a theoretical model how the farms’ reactions to politi-
cal interventions due to the restrictions of local land
markets depend on the regional farm structure.
Another example of the recognition of the signi-
ficance of land markets for structural change is
VRANKEN and SWINNEN (2004: 308). They show the
more powerful effects of capital-market imperfections
that result from heterogencous farms’ direct interac-
tion on the leasing market for land: “More credit mar-
ket constraints will reduce the likelihood that a house-
hold will rent in land. It makes it more likely that it
rents out land. There is a secondary effect that rein-
forces this. Credit market constraints will also reduce
labour use on the farm. More credit market constraints
will result in less farm labour use. This will, in turn,
cause a decline in the marginal productivity of land,
and consequently, further reduce renting in of land and
increase renting out of land.” VRANKEN and SWINNEN
(2004) show that in their research area the land market
may be distorted due to the extreme heterogeneity of a
few very large farms and many unstable small farms.
Nevertheless, due to this setting, farm structure re-
mains largely exogenous to the development.
ROBERTS and KEY (2002) also consider the im-
pact of capital-market imperfections, taking into ac-
count the interrelatedness of farms. They argue that,
due to liquidity constraints, farms that have restricted
access to credit have to quit production earlier in
times of negative developments in the sector. There-
fore, farms with good credit-market access would
grow even more in these times of negative develop-
ment. ROBERTS and KEY deduce structural conse-
quences from the assumption that it is mainly small
farms that have restricted access to the credit market.
CHAVAS (1994) argues that from the interplay of
insecure knowledge and sunk costs strategies with
reduced long-term investments result. This effect de-
pends on expectations concerning the future stability
of the farm. Obviously, present decisions impact upon
future expectations. Nevertheless, the possibility that
farms anticipate the development of neighbouring

> Concerning the lack of unique equilibria in coordination

games, see for example HARGREAVES HEAP and
VAROUFAKIS (2004: 68 et seq).

farms and act strategically is not explicitly taken into
consideration. FEINERMAN and PEERLINGS (2005) are
more explicit regarding the role of expectations con-
cerning the stability of neighbouring farms in their
study on the role of future land availability for the
growth of Dutch dairy farmers: “Buying or renting
land is often not possible for specific farmers because
they require land close to their farm and the only pos-
sibility to buy or rent land is when their neighbour
quits farming. Whether and when the neighbour will
quit is unknown to them, but they have a-priori expec-
tations about the likelihood of these events. Uncertain-
ty about the possibility of buying land is therefore, in
some cases (land intensive sectors), greater and more
relevant than the uncertainty with respect to prices,
policies and technology.” The authors show in a simu-
lation study that present investment should be higher
the higher the probability that land will become avail-
able in the near future. However, they do not take into
account the possibility of strategic investment. Rather,
they view availability of land as exogenously given.
Moreover, farmers would not only have to anticipate
future land availability but also their neighbours’ future
demand for land.

Mainly in agent-based models, attempts have
been made to approach the problem of endogenous
farm-structure development via simulations (BALMANN
et al., 2006; LAUBER, 2006). Nevertheless, even in
these models, the theoretical and empirical basis of
agents’ interaction on the land market is rather weak
(KELLERMANN et al., 2008). Usually, the agents’ ac-
tions are guided by short-term considerations con-
cerning the marginal profitability of growth. In such a
setting, path dependency may be generated by certain
assumptions concerning local and global optima in the
size of farms (BALMANN, 1995). According to this
argument, if additional to the global optimum in farm
size a second local optimum exists, there is no guaran-
tee that the global optimum will be reached if most
farms start out with a smaller farm size than the local
optimum. As KUMBHAKAR (1993) states, though, “[...]
in a perfectly competitive market situation a farm
subject to increasing returns to scale will go bankrupt
eventually”. Why some small farms do not take off in
the direction of the global equilibrium does indeed
require further explanation. Moreover, empirical in-
vestigations find either an L-shaped form of scale
effects (HALLAM, 1991) or constant returns to scale
(VLASTUIN et al., 1982; PETERSON, 1997). According
to the latter, the assessment of scale effects seems
to depend on the assessment of opportunity costs.
Actually, imperfect markets might create rents of the
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status quo and thereby forces that contribute to local
optima (BALMANN, 1995). Nevertheless, due to the
ambiguity of results concerning empirical scale effects
and the insecurity concerning the stability of local
optima if farmers act strategically and with future-
orientation, further elaboration of the argument seems
necessary.

Consequently, the forces that hinder the transition
from local to global optima are still awaiting an ex-
planation. HURRELMANN (2005) analyses Polish land
markets empirically. She identifies several formal and
informal institutions that regulate transactions on the
land market on a local scale. Rules appropriate to the
local situation exist because of the welfare aspects that
concern the whole group of existing farmers. The
possibility of strategic and opportunistic behaviour
and their effect on the stability of the observed equili-
bria is not the focus of her work. Therefore, we are
left with the interesting question regarding which spe-
cial conditions on the land market might contribute to
the stability of coordinated competition.

In summary, the studies show the potential relev-
ance of the land market for the diversity of farmers’
strategies. Their main limitation regarding the ques-
tion of the stability of regionally differing strategies lies
in the assumption of short-term optimising behaviour
of farmers. The aim of the following is to analyse under
what circumstances different farm strategies may co-
exist if farmers act strategically and with rational
long-term expectations. Due to the immobility of land
we might well expect strategic behaviour. It forces
farmers to interact repeatedly with a limited number
of competitors. Strategic behaviour is characterised by
reciprocal anticipation of the competitors’ behaviour.

3 A Simple Model of
Farm Growth and Land

It is well known that full-time farms have to grow in
order to maintain their viability®. The main reasons are
ongoing technical progress and the growing pro-
ductivity of labour in agricultural production on one
hand and a continuing decline in prices for agri-
cultural products on the other (COCHRANE, 1958;
DENNIS and ISCAN, 2007). Since agricultural produc-

In 1972, KOHNE calculated roughly for West Germany
that a farm would have to grow by about 2-3 hectares in
order to stabilise farm income in real terms. He con-
cluded that such growth did not seem to be realistic in
the light of the much lower observed mobility of land.

tion is linked to the non-renewable factor land, for
some farms to grow others have to decline. If the hete-
rogeneity and differences in marginal productivity are
high, this share of declining farms will be relatively
large (HUETTEL et al., 2010). With heterogeneous
farms, assumptions concerning effects of scale may
alone drive the development. The strategic problem
that farmers face in their decision on growth may be
clarified better with initially homogenous farms.

This situation is set up in the following as a
thought experiment. It serves the purpose of clarifying
potentially crucial problems in the imperfect land
market. In a static model, we assess a single decision
situation experienced by identical farms. Initially, in t-1,
land (L;), labour (/;) and durable capital (C;) are fixed:

Hi(l_‘ial_iaaaxi |t_1):R1(l_1)
(1) +7,(t=1)0,(x; | L;.1,,C,)

—c;(x;|L,,1;,C))

Here, I, is the profit of farm i. Initially, durable pro-

duction factors C; are sunk. Farms own their initial
land endowment L; Variable production factors x;
may include non-family labour. The farms’ output o;
and variable costs ¢; depend on fixed and variable
inputs. Commodity prices 7z; decline over time. R;

describes certain rents of the full-time farm that exist
independently of production. The simplifying assump-
tion is that these rents are lost, once the family labour
employed on the farm is reduced and the full-time
farm turns into a part-time farm. Given the durable
production factors labour, land and capital in t-1, we
observe declining marginal productivity of variable
76’0 S,

2’<0 and 2’>O.

i i

The farms maximize profits initially:

(2) _’:“1:&&)1_ﬁ=0_
O, o, Ox

1

inputs in t-1:

The farms are also efficient in terms of allocation
initially:

3) at,,., dar,., di,.,
SL. 8 &

1 1 1

Nevertheless, commodity prices decline over time and
with them profits decline, and in period t we observe

moo, &, L o
—’<§’. If production intensity is reduced as a

o,

consequence, sufficient payment of family labour is
no longer guaranteed. The farm would have to decline
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in terms of family labour and land. According to our
assumption, though, it loses its special rents as a full-
time farm as soon as family labour declines. The al-
ternative is to realise the potential created by technical
progress. Investment in certain fixed capital facilitates
the exploitation of more land with the same amount of
family labour and compensates for declining com-
modity prices. In order to gain these advantages, the
farm has to make long-term investments and it has to
expand its land area. We adhere to the assumption that
the supply of capital for the small sector of agricultur-
al production may be perfectly elastic (BALMANN,
1995). Land is conceptualised as the restrictive factor.
Accordingly, decisions on investments in durable
production factors are determined by the expected
availability of land.

Therefore, in period t, the farms face the decision
either to decline or to extend their land area. If they
take no action, due to declining commodity prices,
losses caused by the inefficient use of family labour
will finally outweigh the rents connected with the full-
time farm. Consequently, if no farm responds, even-
tually all of them will lose the status of a full-time
farm with related rents. If farms anticipate this danger,
they might be willing to decline if they are compen-
sated for the loss of expected discounted future rents

R . These are

1
4) R = E —— R,
() i = (1+}’)T i,T

with r as the interest rate and 7T the expected time of
realisation of rents. The interest rate depends on secu-
rity of the future flow of rents. We assume perfect
labour markets. Family labour will be employed out-
side agriculture with at least the same wage as that
achieved within agriculture. Therefore, the focal mar-
ket is the land market. The farms will be willing to
rent out land if the rental price not only compensates
for the land’s marginal production value but also for
the expected future rents that the declining farms lose:
dl, __ e (DM, &
) 5 P TR AT s

1 1 1

Here p is the rental price of land. R™ represents the

expected discounted flow of all present and future
rents dependent on the stability of current farm orga-
nisation. While marginal productivity of land for all
the identical farms will be identical too, the value of
R™ depends on the farms’ expectations. Those farms

that decide to decline calculate with a reference sce-

nario of total immobility and, therefore, with a short
period T for the realisation of future rents (equation
4). Those farms that decide to grow expect that others
will exit and supply land. They calculate with a longer
period T and, therefore, with higher expected rents
due to their own ability to grow. Expanding farms are,
therefore, willing to compensate exiting farms, be-
cause they are able to realise higher discounted ex-
pected future rents with their growth than exiting
farms lose.

Due to the fixed character of lost rents, farms in
our thought experiment are assumed to exit subse-
quently rather than to shrink simultaneously. Thereby,
no matter how much a farm declines, the mean price
for an exiting farm’s land is lower, the higher the
share of rented-out land. Therefore, compensation is
facilitated if a large share of a farm’s land is rented
out. Accordingly, farms have to decide whether they
plan to exit or to grow. If they decide to grow, they
have to make decisions on investment in capital and in
land. In their decisions, all farms have to anticipate
the decisions of other farms. Since the future viability
of all current full-time farms depends on current deci-
sions on investment, the decision situation of the
farms may be judged as an entry game as described in
the Industrial Organisation literature. Thus the thought
experiment with homogenous farms makes it clear
that farms inevitably have to act strategically in order
to optimise their decisions. This will be outlined fur-
ther in the next section.

4 Strategic Competition on the
Land Market

Typically, each farm interacts on the rental market for
land with a restricted number of competitors (GIULIA-
NI, 2002).7 This allows for strategic interaction, which
is defined by WOECKENER (2007) as a decision,
which directly and noticeably depends on the deci-
sions of others. WOECKENER explains that, in order to
make such an interdependent decision, one has to

We ignore here the problem of overlapping competition
and analyse farmers in isolated farms. It has been
shown, though, that due to restricted interaction, clusters
of non-competitive behaviour might be able to stabilise,
even though many agents interact with each other indi-
rectly (NOWAK, 2006). BERGSTROM and STARK (1993)
explicitly model the behaviour of farmers situated
around a lake in much the same way and show stable
strategies that are only locally optimal. For more elabo-
ration on this point, see MARGARIAN (2009).
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anticipate the decisions of other people. Moreover,
one has to consider that the others, too, will try to
anticipate one’s own decision. Due to the restricted
number of direct competitors on the land market, the
single demander possibly exerts a noticeable influence
on the price.

Classical oligopoly® theory (e.g., VARIAN, 1992;
WOECKENER, 2007)’ differentiates two possible mod-
es of competition: price competition and quantity
competition, Bertrand models and Cournot models
respectively (CHURCH and WARE, 2000). Referring to
the land market, price competition would be expected
if the farms’ growth potential was unrestricted, i.e. if
the marginal value of additional land remained con-
stant. Given a certain initial supply, a marginal rise in
the willingness to pay on the part of the single farmer
compared to the bids of competitors would result in
only a marginal price effect. At the same time, the
marginally higher bid guarantees that the overbidding
farmer gets all the land available. Accordingly, stabi-
lising strategies cannot be expected to evolve in this
case; instead, severe competition results, with the only
stable equilibrium being at that point where the mar-
ginal value of land equals its price.

However, agricultural production is capital inten-
sive and family farms are often characterised by low
organisational flexibility. Therefore, the farms’ ability
to exploit additional land usually depends on preced-
ing decisions concerning, for example, investment in
stables and technology or the employment of non-
family labour. Consequently, a declining marginal
value of land in the short and medium term can be
assumed. In the case of a diminishing marginal value
of land, the incentive for overbidding the competitors
is low due to the reduced potential quantity effect,
which does not compensate for the price effect
of rising demand. This may rationalise competition
on quantities rather than on prices. Oligopolistic com-
petition on quantities among homogenous farms
might result in a symmetric Cournot equilibrium, with

¥ Another possibility would be to view the land market as

monopolistic with single suppliers who set the price.
However, the rental market for land is more akin to an
auction (and it has usually been modelled in this man-
ner, especially in multiple-agent models. See, for exam-
ple, HAPPE et al., 2004). The oligopsonistic setting, that
we justify in the present section, applies here.

Since the usual textbook examples of strategic competi-
tion deal with the markets for commodities (oligopoly),
the respective arguments have to be reversed in order to
represent competition in demand for the scarce resource
land (oligopsony).

each single farm growing less than in perfect competi-
tion but more than in a monopolistic situation
(WOECKENER, 2007). Moreover, the decision on growth
described in Section 3 actually represents a two-stage
game with investments in stables and other factors in
the first stage and competition on land in the second.
KREPS and SCHEINKMAN (1983) have shown that such
a case of “quantity precommitment” yields Cournot
outcomes even if the second stage, i.e. the competition
on land, is best characterised by a competition on
prices. “One interpretation, then, of the Cournot mod-
el is that it is a reduced form or short-hand description
of a more complicated two-stage game” (CHURCH and
WARE, 2000). In the following, the model is applied
in this sense. Therefore, by assuming strategic interac-
tion on the land market, the observation of reduced
growth of farms with reference to expected growth in
perfect competition could be explained by a Cournot
equilibrium. Consequently, we initially assume iden-
tical growth of expanding farms.

4.1 The Coordination Problem of
Farm Exits

The interdependence between two farms’ decisions
became apparent in the consideration at the end of
section 3 of the necessity to grow in order to sustain
efficient production in the current organisation. We
describe the decision situation of the single farm
regarding growth in land in a Cournot model by

© L) =R+ 70— Sr |

J=1

with » as the farm’s growth in land and j as the total
number of competitors on the rental market for land.
The rental price for land is p. R depends on the
decision on growth of the single farm in two ways:
first, sufficient growth will allow for the possibility of
stabilising future rents for the consecutive period.
Second, the stronger current growth is, the higher the
probability that the farm’s land will suffice to pay
family labour in the future. Simplifying, we define the
marginal return as 7;(7;) = 770,(r;) — c(r;) . We assume
a linear contribution of land to the marginal return and
a very simple price function for land

N
(7) p:a+b2rj .
J=1

We interpret the intercept a as the value of the single
land unit for exiting farms. We derive
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I1.(r,) = R™ (r) + 7;r, — ar;

8 N
®) —brl.z—br[ 7

j=1i

Due to our interpretation of a it follows that 7,7, = ar,

and

N
©) TL,(r)=R™(r)=br =br; D7, .

Jj=Lj#i

We define p"™ as the access price above marginal

productivity:
N

(10) p™ :bzfrj =bNr;.
=

In order for trade to occur, farms must differentiate
their expectations. Exiting farms anticipate rents for a

short period of time (R;,"

short

) and growing farms for a

exp

long period of time with (R,

). This necessary en-

dogenous coordination might cause coordination
problems. Coordination problems have been discussed
extensively in the context of participation or market-
entry games (e.g., GOEREE and HOLT, 2002). Table 1
presents exemplary pay-offs of such a game in the
left-hand matrix and expected pay-offs in the game of
the land market in the right-hand matrix.

As we can see, in the game represented in the left
matrix, there are two Nash-equilibria. If firm 2 de-
cides to enter the market, it realises a pay-off of 100.
Even though firm 1 realises a much lower pay-off of
zero if it stays out, it would not be better off entering,
given the other firm’s decision to enter. The same
holds true vice versa for a decision by firm 1 to enter
and firm 2’s reaction. If both firms stayed out, none of
them would realise the advantage of market participa-
tion. If both firms entered, ruinous competition would
cause losses for both of them. In the game of farm
exits depicted in the right matrix, growing farms com-

pensate exiting farms by p"“7 . If both representative
farms remain in production, both of them lose the

opportunity to realise rents for an expected long
period of time. If both exit, neither of them is com-
pensated for the loss of expected rents at all. The pay-
offs need to fulfil the following conditions in order to
constitute a coordination game:

(a) From the viewpoint of a farm that stays in

Ron _prmr>_R on, +Rs orl >_Ron
(11) long long hort 1 g,
=2R, . >R, +pr

long short

(b) from the viewpoint of an exiting farm

+R,  <-R

short — long

res
Rlong long + pr

res
= Rshort < p r
and therefore

(13) 2R R, >p“r=R

long — Bshort short *

In fact, we can only expect trade to take place for

(14 R, =p“r=R

long short *

Therefore, the conditions of a coordination game are
given. In our case and in most of the applications of
market-entry games, the situation is further compli-
cated because there are more than two players: “When
there are too many potential competitors available to
exploit a new market opportunity, the risk of multiple
entry may discourage entry” (NTI, 2000). Other types
of coordination problem have been discussed, too. In
our thought experiment with initially identical farms,
different paths of development could evolve in the
repeated land market game, depending on initial coor-
dination failures. DINDO and TUINSTRA (2006) apply
a replicator-dynamic model with differing behavioural
rules in order to analyse repeated n-player coordina-
tion games. They show that the stability of the unique
mixed-strategy equilibria decreases with the number
of players. They also observe autocorrelation in par-
ticipation rates in a time series as well as underparti-
cipation. Accordingly, coordination problems could
represent one reason for the regionally differing com-
position of farm strategies.

Table 1. The Coordination Game
Firm 2 Farm 2
Stay Out Enter Stay In Exit
_ + ) 3 res
Stay Out 0,0 0,100 Stay In Riong* Rotors Rione" 1,
. 'Rlang+Rshort 'Rlong+p r
Firm 1 Farm 1 R Ay ®
Enter 100,0 -50,-50 Exit Hlong™P > Hiong:
Rl(mg-p r 'Rlong

Source: GOEREE and HOLT (2002) and own adaptation
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The Number of Exiting Farms in a

Nash Equilibrium

Nevertheless, empirical and theoretical evidence re-
garding expected outcomes remains weak. We contin-
ue to assume the realisation of an efficient Nash equi-
librium. This Nash equilibrium evolves from Cournot
competition per assumption (section 4). The decision
rule of a single farm is derived from the first deriva-
tion of equation (9), since each expanding farm is
going to grow until the marginal profit of growth
equals zero:

’ N
(15) R =2br, +b Zr, .
j=lj#i
The reaction function of the single farm is then
I(R &
(16) r=—| —— r |
2\ b jﬂz,;‘#j

The equilibrium growth per farm, considering the

homogenous reactions of all farms, would be given by
R N-1 R 1

AN rn=—--—F—1n>=rn=— .
2b 2 b N+1

This result resembles the well-known result from
Cournot competition. Obviously, optimal growth de-
pends on the number of competitors. Since we are
interested in the optimal number of remaining farms, a
non-trivial optimisation problem evolves. We assume
that the last farm to grow in order to remain in pro-
duction sustainably is the one that still achieves a non-
negative profit (MANKIW and WHINSTON, 1986)
while it is able to secure the necessary growth. We,
therefore, derive the number of non-exiting farms by
setting I, in equation (6) to zero and solving for N:

N RAexp
(18) TI, =0 =R, —bNr,” = N = b’ —.
v,

1

Inserting the optimal farm-level growth given by equ-
ation (17), we get for the number of farms with
growth in equilibrium

exp g2 2 )
oy N=R Py VDT R
b R” N R™b
(compare the result of MANKIW and WHINSTON,
1986). Accordingly, if growing farms behave identi-
cally in Cournot competition, the number of farms in
equilibrium is determined by expected rents to be
secured by growth, the marginal contribution of
growth to future security of rents and the impact of

demand on the rental price of land. Therefore, without
coordination failures, in our thought experiment with
identical farms, there would be no reason for regional-
ly differing growth. This result applies if the assump-
tion of symmetric Cournot competition among grow-
ing farms is reasonable and the central parameters are
identical. The possibility of asymmetric behaviour is
analysed in the following.

4.2 The Problem of Strategy Choice by
Growing Farms

The assumption of a symmetric Cournot equilibrium
has been justified by the underlying two-step decision
in the farms’ decision problem and the need for quan-
tity precommitment. Quantity precommitment has,
however, further potential implications for possible
strategies. Irreversible ex-ante investments could al-
low some farms to signal in a credible way an even
stronger will for growth than in the other remaining
farms. If the signalled intention of these growth-
oriented farms to expand is anticipated by the less
competitive farms, the latter might reduce their own
demand in order to restrict the price effect and even-
tually turn into suppliers. This asymmetric oligopolis-
tic strategy with quantity leaders on one hand and
quantity followers on the other is described in the
literature as Stackelberg competition (VARIAN, 1992).

We start from the Cournot equilibrium reached in
the last section and take the respective supply of exit-
ing farms as given. In this equilibrium, farms just
grow enough in order to stabilise the full-time farms
for the coming period. We deal with only these re-
maining farms in the following sections. The farms’

demand is rf , including land retention, i.e., the farm’s

need for the land it already owns. Due to our assump-
tion of identical farms, all farms are subject to the
same transaction costs of growth. We assume that
even the growth of farms that strive for accelerated
growth (growth-oriented farms) is restricted to an
amount that is clearly below a single farm’s initial
capacity in land. Whether the strategy of accelerated
growth is profitable depends on the reactions of other
farms.

4.2.1 The Reaction of Single Farms to
Accelerated Growth

Accelerated growth of some farms would only be

possible if others were willing to decline, i.e. to re-

duce their land retention. The reaction of quantity

followers is generally given by (WOECKENER, 2007:

15)
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57,
dr; o, r
(20) ——=—5—.
dr o°1,
2
o,
N
with 7 = ZFj . In normal applications, only the price
Jj=L

depends on decisions of competitors. Then, usually,
numerator and denominator have the same sign and
the denominator is larger in absolute values. Demand
(supply) of quantity followers decreases less than pro-
portionally with growing demand (supply) of quantity
leaders (WOECKENER, 2007). Nevertheless, in our
case not only the price but also expected rents depend
on aggregate demand in the population. Again (com-
pare equation 8) each farm faces the profit function

_pexp, =
Hj(rj)—Rj (rj,r)+72'jrj—arj

2 _
- brj - brjr

21

Assuming 7,r; =ar; (see Section4.1) we derive as
the first derivation by own growth r;

exp
J _ J

or,; or,

J J

(22) —2br; —br.

The second derivation by own growth gives us

O, O°R®
(23) 5 = 5

J J

-2b.

The cross derivation by the growth orientation in the
population as a whole gives us

ST, O°R°®
(24) J — J _
5,0 oo

We know that rental prices for land generally rise with
own and aggregate demand. Expected rents rise with
own growth but decline with aggregate demand. We
assume

exp
ex 2 — = J

(25) Ry® =cr; —dr;7 —er = 5}1
j

=2cr_/. —dr.

This means that if the farm retains its land, expecta-
tions regarding the future flow of rents will increase.
This applies if the farm holds on to all its land rather
than giving up a certain share. Nevertheless, the stabi-
lising effect of own demand on expected future rents
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is reduced if general demand in the population is high.
As second derivative and cross-partial derivative we
get

ZRexp 2 e.xp
=2c¢ and /—=—d.
or, o

J

26 /
()&

2

For the expected reaction of quantity followers, refer-
ring to equation (20), we get:

S*RS®
L —b
dr; o or
en—L=-olo—.
dr o R;"p
——2b
&j
S’RE¥ SR
Since /— is negative (-d) and ’2 is positive
J J

(2¢), the numerator might be larger in absolute values
than the denominator. In this case, the reaction of the
remaining farms to higher population-level demand
might be disproportionately high. This strongly nega-
tive effect of aggregate growth is due to the additional
negative effect on expected future rents. Here it is
assumed that the effect of own growth on the devel-
opment of marginal expected future rents (2c) is not
larger than the direct impact of own growth on the
marginal increase of land price (2b).

4.2.2 The Decision on Accelerated Growth

In order to assess the decision problem of farms that
decide in favour of the strategy of accelerated growth,
given the other farms’ reaction, the profit function in
dependence on growth in land in equation (6) is fur-
ther extended:

IL,(7,r) = R™ (1;,7) + mor; — cn;
- p(F(r).q(Fr)))r;

Desired growth is identical for all farms in the group
of growth-oriented farms. Therefore, the relevant de-

(28)

cision variable 7 is binary (7, = {~1,1}), with the value

of 1 expressing a decision in favour of accelerated
growth and the value of -1 as a decision against acce-
lerated growth. Output and costs of production depend
on growth in land. Nevertheless, expected future rents
and the cost of growth p*r not only depend on the

i
farms’ own decision on growth but also on the deci-
sion of all other farms. The weight of growth-oriented
farms that decide in favour of growth in the popula-
tion is expressed as
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(29) 7:124.

Here n is the total number of farms interacting on the
local rental market. The potential values of r range
from -1 to 1. The demand of farms that decide against
the growth-oriented strategy is described by g. Here, if
a farm decides to keep its initial land endowment, this
is judged to be positive “innate” demand'’. If demand
is below the farm’s own endowment with land, it sup-
plies land. Thereby, we avoid the problem of negative
demand. Demand of non-growth-oriented farms de-
pends on the prevalence of growth-oriented farms
(7).

Our price function is:
(30) p=a+br(r)+bq(r(r;)).

As before, we interpret the parameter a as the margin-
al productivity of land belonging to supplying farms.
Inserting into equation (28) and calculating differenc-
es with respect to the farm’s own decision gives us

AAH Rexp( )__br(]/') bq(l”(’”))

7.

31 ! AF
—b%r—le(”)_”‘

1 1

Expected rents increase with own growth. Since we
start from a Cournot equilibrium, which guaranteed
that each farm in the population has the potential to
stabilise rents in the following period, we may assume

that RS (7)2—r<b7(ri)—bq(;7(ri)) in equation (31).
The reference to equation (29) shows that the fewer
competitors there are, the higher is the reaction of

aggregate demand on a single farm’s decision (ﬂ)
Therefore the last two terms in equation (31) show
that, with few local competitors on the rental market
for land, the development of the rental price of land
depends on the single farms’ decision on growth.
Usually, the first of the last two terms in equation (31)
dominates and prices for land and marginal costs of
growth rise with the demand of the single farmer. In
order to assess the indirect effect of the single farm’s
decision due to the changing weight of growth-
oriented farms in the population, we also have to dif-
ferentiate with respect to 7:

1% GIULIANI (2002) has used the German term Eigennach-
frage®.

; AIT, éRfXP£_b b§q §qAr
67 Ar, o Ar o &Ar

5q6q
T

(32)

Obviously, with r <—1 it becomes possi-

Ar,

ble for the proﬁtability of growth to increase with
each farm that decides in favour of the strategy of
accelerated growth. Equation (27) has demonstrated

&
that — < —1may hold.
5 y

We would like to find potential equilibria in the share
of strictly growth-oriented farms if the reaction of
remaining farms to their demand grows with their
weight in the population. For clarification of the prob-
lem, the concept of strategic complements and strateg-
ic substitutes is helpful. BULOW, GEANAKOPLOS and
KLEMPERER (1985) define the concept: “We call x; a

strategic substitute for x; if &°7,/d,d, <0 and a
strategic complement if &7, /(5362&71 >0. [...] Pro-

ducing more of a substitute reduces the total profit of
an opponent [...]. Producing more of a strategic subs-
titute reduces an opponent’s marginal profit [...].”
Due to equation (27), we posit that the decision for
accelerated growth of one farm could be a strategic
complement to the same decision of another farm.
Nevertheless, due to the limited availability of land, a
capacity effect restricts the share of farms with strong
growth orientation. The next section assesses possible
equilibria in strategy choice in the population given
these non-linear reactions.

4.2.3 Expected Growth Strategies in
Equilibrium

We tackle the problem with the help of an approach

by BROCK and DURLAUF (2001). They named the

& AF

Ar,

1

central term that is directly affected by the

farms’ decision 7 and by the mean decision in the

population 7 an “interaction parameter (J)”. The inte-
raction parameter describes the effect of the combined
decision on the utility of the relevant actors. In our
case, since we observe costs instead of utility, J cor-

. A
responds to the negative value of ﬁ_r Due to

Ar,

& AF

or Ar,

a positive external effect on the other farms’ decisions
on growth. Multiple equilibria may only be observed
if the parameter J, which measures strategic comple-

, the single farm’s decision on growth also has
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mentarity, is larger than one (MATSUYAMA, 2002).
On the other hand, a natural restriction on the share of
farms with accelerated growth exists due to the re-
stricted capacity in land.

The expected effect of the different strategies on the
profitability of growth ( R'), depending on the share of
growth-oriented farms, may be expressed as:

(33) R'(r,=1)=J-7+€ and R'(r, ==1)=—J -F+¢

with & as a random error term. In order to illustrate
possible equilibria in the share of quantity leaders, we
follow the approach of BROCK and DURLAUF (2001a).
The probability (Pr) that a participant decides in
favour of the competitive strategy (7;= 1) depends on
the relative impact on the development of costs of
both strategic options:

(34) Pr(r; =1) =Pr[(R'[r, =) < (R'|r; =-1)].

We apply the Logit assumption: € is extreme-valued
and independent across agents and alternatives. The
probability of a single strategy to be realised by agent
i can then be calculated (PHAN et al., 2004) as

_nyo exp(R'r=1)
(35) Pr(r; =1) = > exp(R(r,))
re{-11}

The expectation concerning the population’s decision
may now be calculated by combining equation (33)
and equation (35) as

E(7) =1[Pr(r; = D]+ (=D[Pr(s; = -1)]

_1. exp(R'|r; =1)
exp(R'|r; =1) +exp(R'[r; =-1)
exp(R'|r, =-1)

(36)

“exp(R'|; = ) +exp(R|r; =—1)
_exp(R'|r, =1)—exp(R'|7; = 1)
~ exp(R'[; =) +exp(R'|r; =—1)
= tanh(J - 7)

Inserting the strategy distribution in the population
(7) and the corresponding value of parameter J, the
expected distribution of strategies in the population
E(7) can be calculated. Equilibria are realised with

(37) E(F)=7.

In accordance with the characteristics of the hyperbolic
tangent, under certain conditions multiple equilibria
are possible. Equilibria are analysed graphically in
figure 2. We observe an equilibrium if the expected
probability of the strategy choice (y-axis in figure 2)
equals the distribution of realised strategies in the
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population (x-axis in figure 2). The diagonal represents
all imaginable points of equilibrium.

Multiple equilibria are possible only if the stra-
tegic decisions are complements and if the interaction
parameter shows values larger than one. In our case,
the reaction to increasing demand by growth-oriented
farms must be more than proportional. The left side of
the figure shows such a situation with a reaction of
non-growth-oriented farms to the decision of a single
farm for accelerated growth slightly above 1. Some
equilibria are possible in the lower part of the curve,
because with a low weight of about -0.4 the expected
value is also about -0.4. Another equilibrium exists
with a larger weight of growth-oriented farms of about
zero, but that equilibrium is not stable. Once the
weight deviates slightly from the equilibrium, the
development converges towards the lower equili-
brium. We can see this provided we recognize that the
expected weight of the growth-oriented strategy in the
population is a little below the present weight of
growth-oriented strategies in the neighbourhood of the
unstable high equilibrium.

The right-hand side of figure 2 shows that with a
higher initial value of the interaction parameter J of
about two, two stable equilibria are possible, which lie
far apart from each other. Either very few farms de-
cide in favour of accelerated growth with a weight of
growth-oriented farms of nearly minus one or, alterna-
tively, close to the maximal number of farms are
growth-oriented. Taking into account the capacity
restriction, the weight of growth-oriented strategies
within the population is then about 0.2. Which equili-
brium is realised depends on the initial contingent
distribution of strategies in the population. The crowd-
ing-out effect, that is captured by the interaction pa-
rameter, might therefore be a reason for regional dif-
ferences in farms’ growth strategies.

5 Conclusions and Outlook

The aim of this paper was to analyse whether the exis-
tence of different farm-development strategies could
be rationalised from an economic angle and taking
into account competition and possible future and stra-
tegic behaviour. Two possible reasons for regionally
differing farm strategies in strategic competition have
been identified: a coordination problem in the context
of farm-exit decisions and the problem of choice of
strategy by growth-oriented farms.

The assumption of the relevance of strategic inte-
raction on the rental market for land has been justified
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Figure 2.  Possible Equilibria in

Growth Strategies of Farms

- - Complements — Equilibrium — Land-market — Substitutes\
1=

0.5

0.5

Expected Choices of Strategies
o

Present Distribution of Strategies

- - Complements — Equilibrium — Land-market — Substitutes\
1=

(72}
Q2 —
-
g ~~ -
s S o
» 05 .
e \ -
S} N /
] N
$ 0 T T T T
o N
5 N
3-0.5* 2 ~o
|53 -
g - S~
> -
i

S 3 < s S S

Present Distribution of Strategies

Source: own figure based on simulated data

by the restricted number of competitors on the one
hand and by the existence of sunk costs and organisa-
tional inflexibility on the other. The latter could cause
temporary rigidities in the growth of farms and the
necessity for capacity precommitment. Thereby, the
assumption that farms compete on quantities rather
than on prices has been justified. Capacity precommit-
ment also gives rise to strategic advantages of acceler-
ated growth for some farms. Due to rents of the status
quo and their dependence on future expectations,
though, the reaction to demand by competitors is non-
linear. Finally, due to a decrease in expected future
rents on the one hand and an increasing price-effect
on the other, a crowding-out effect might occur.
Therefore, the profitability of the decision in favour of
accelerated growth depends on the share of farms that
decide to adopt this strategy. The possible equilibria
that have been identified show that different equilibria
in the distribution of strategies may evolve, depending
on the initial situation and on idiosyncratic influences.
Even if all farms strive for the same growth, dif-
ferences in strategy could be justified in view of pros-
pective behaviour in the context of farm-exit deci-
sions. The inevitable simultaneous decision of farms
to exit or grow may be conceptualised by analogy to a

market-entry game. Market-entry games are characte-
rised by the necessity of endogenous differentiation of
initially identical agents. Many potential equilibria as
well as coordination problems are possible, especially
if there are numerous agents.

The contribution of the land market with respect
to observed patterns of structural change has pre-
viously been carefully analysed by other authors.
These studies are usually based on certain implicit
behavioural assumptions and on assumptions con-
cerning farms’ initial heterogeneity and scale effects.
The present analysis complements these studies by
showing that strategic behaviour could be crucial for
the land market. At the same time, it offers an ap-
proach for explaining why farms might not overcome
short-term constraints on growth in order to realise
strategic advantages in competition.

Nevertheless, this study gives only a qualitative
idea of possible problems in strategic decisions taken
by farmers. The actual relevance of strategic interac-
tion on the land market to structural change still needs
to be tested empirically. An initial approach has been
undertaken in HUETTEL and MARGARIAN (2009). In
order to conduct empirical tests that are more rigor-
ous, hypotheses of higher specificity concerning the
impact of certain conditions on farmers’ expected
decisions regarding the land market have to be de-
rived. Therefore, micro-economic models have to be
developed with strategies evolving endogenously.
HUETTEL et al. (2010) formulated a micro-economic
model describing farmers’ interaction on the land
market that is mainly driven by assumptions con-
cerning scale effects and initial heterogeneity. The
integration of strategic decisions and endogenously
evolving heterogeneity remains a major challenge.
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